The transition from G to A at nucleotide 21881 of the human catechol-O-methyltransferase (COMT) gene produces a functional genetic polymorphism (Val158Met) that has been shown to render an enzyme with reduced activity. A new highly optimized PCR-RFLP method for the detection of this polymorphism is described. The method utilizes the same restriction enzyme commonly used for PCR-RFLP detection of Val158Met, NlaIII. However, The SNP-containing fragment to be amplified was selected as to extremely simplify the restriction fragments pattern generated resulting in faster separation using 2.5% agarose gel electrophoresis. The presence of a Valine or Methionine allele is indicated by a 108 bp or 72 bp fragment, respectively. Electrophoresis conditions were optimized to decrease separation time and distance down to 16 min and 3 cm, respectively. The proposed method can serve as a fast, simple, and cost effective alternative to the PCR-RFLP methods commonly used for the detection of Val158Met, a polymorphism that is being thoroughly investigated in a broad range of biomedical fields.
Introduction
Catechol-O-methyltransferase (COMT) is a widespread enzyme that catalyzes the transfer of the methyl group of S-adenosyl-l methionine (AdoMet) to the catechol substrate. High COMT activity is found in the liver, kidney, gut wall, and the brain [1, 2] . A single COMT gene codes for two separate enzymes, soluble (S-COMT) and membrane bound (MB-COMT) forms. S-COMT consists of 221 amino acids. MB-COMT has an additional amino-terminal extension of 50 amino acids in humans [3] [4] [5] . The human gene for COMT is located at the chromosome 22q11 [6] . The level of COMT enzyme activity is genetically polymorphic in human tissues. A common single nucleotide polymorphism (SNP) in the COMT gene that has been extensively typed for association studies is the exon 4 functional variant, a transition from G to A that results in the creation of an NlaIII site in the DNA and a Valine (at codon 108 of S-COMT and codon 158 of MB-COMT) to Methionine amino acid change in the protein. This change in a single amino acid from Val to Met results in a decrease of 67-75% in enzymatic activity [7, 8] , and is referred to by the L (low activity) allele, in contrast to the wild type H high activity allele. COMT is an obvious candidate gene for a number of neurologic disorders that involve noradrenergic or dopaminergic systems. The case-control association design has been used to study its possible role in a vast number of neurological disorders including Parkinson's disease (PD) [9-11], obsessive-compulsive disorder (OCD) [12] , schizophrenia (SZ) [13] [14] [15] , unipolar affective disorder (UPD) [16] , and bipolar affective disorder (BPD) [17] . Since COMT contributes to the metabolism of catechol estrogens, the effects of Val158Met have also been investigated in breast cancer [18] [19] [20] One of the most commonly used methods for the detection of SNPs is based on the alteration of a restriction enzyme recognition site in the presence of either of two alleles, making the restriction enzyme unable to cleave the DNA. This method is usually Polymerase Chain Reaction based and is known as PCR-RFLP (Polymerase Chain Reaction -Restriction Fragment Length Polymorphism). PCR-RFLP methods are known to be highly specific, extremely robust, costeffective, and easy to apply. However, their most common drawback is high time consumption due to the several steps included.
PCR-RFLP (with NlaIII as the restriction enzyme) has been the most widely used method for the detection of Val158Met [21] [22] [23] [24] [25] .
The aim of the present work was to introduce a new optimized PCR-RFLP method that can reduce cost and time consumption and increase detection throughput.
Materials and Methods

DNA isolation
Genomic DNA was isolated from 200 µL venous blood using a spin column format kit (EuroGold™ Blood DNA mini kit, Euroclone, Italy). The procedure was carried out according to the manufacturer recommendations.
PCR amplification of the SNP-containing fragment
A 108 bp DNA fragment containing the SNP was amplified using the PCR method. The sequence of the reverse primer used was selected as to anneal to and modify the constant recognition sequence of NlaIII found in close proximity to the SNP under study through a mismatch, replacing guanine with thymine as illustrated in the schematic diagram in Fig. 1 . The forward primer position was selected to surpass another constant NlaIII recognition sequence (Fig. 1) .
The PCR reaction was carried out in a total volume of 20 µL containing 100-150 ng genomic DNA as the template, 0.5 µM of each primer (synthesized by VBC-Biotech, Austria), 2. 
Restriction Digestion
The whole volume of the unpurified PCR product was mixed with 1 µL of FastDigest® NlaIII enzyme (Fermentas®, Lithuania), 2 µL of 10X FastDigest® green buffer and 17 µL of nuclease free water to make up a total volume of 40 µL. Digestion was ensured to be complete following incubation at 37 o C for 15-20 min.
Gel Electrophoresis
Tris-Borate-EDTA (TBE) buffer was used for electrophoresis. TBE was used at a concentration lower than that commonly used (only 0.2X) in order to decrease electric conductivity allowing the application of electric field strength as high as 16 V/cm. This resulted in sharp bands and short electrophoresis time and separation distance. Agarose gel was used as the separation medium with a concentration of 2.5 %.
Ethidium Bromide was incorporated into the gel with a concentration of 1 µg/mL. The gel was illuminated with WiseDoc ® gel documentation system (Daihan Scietific, South Korea) and directly photographed using a handheld digital camera. 
Results and Discussion
Digestion of the amplified fragment with NlaIII showed 3 bands in heterozygotes (108, 72 and 36 bp) as expected according to Fig .1 . The amplified fragment remained intact in Val homozygotes after digestion, with agarose gel electrophoresis showing a single 108 bp band. In Met homozygotes, 2 bands were produced (72 and 36 bp) (Fig. 2) . Separation of the 3 distinctive bands was achieved within 16 min with separation distance not exceeding 3 cm.
The restriction enzyme NlaIII has been used for Val158Met detection by PCR-RFLP [21] [22] [23] [24] [25] . However, the presence of NlaIII recognition sequences in close proximity to the SNP locus has limited many aspects of the use of PCR-RFLP in the detection. In particular, the presence of a constant recognition sequence as close as 18 nucleotides to the recognition sequence containing the polymorphic nucleotide means that the absence or presence of the polymorphism is governed by a relatively small difference in the length of fragments generated (18 bp). Polyacrylamide gels have been used to resolve such small differences in fragment length [26] . However, the vertical polyacrylamide gels are relatively difficult to prepare and allow the simultaneous analysis of a relatively small number of samples limited by the inability to insert multiple gel combs. Acrylamide is also known to be toxic [27] . On the contrary, horizontal agarose gels are easier to prepare and stain, non toxic and also allow large number of samples to be loaded on a single gel through the use of multiple adjacent combs. By eliminating the constant recognition sequence found in close proximity to the recognition sequence of interest, which is a novel approach, the ability of medium percentage agarose gels to resolve the informative bands within a short electrophoresis time was significantly increased, as the difference in length between the indicative fragments was increased from 18 bp, which is commonly found in the literature [21] [22] [23] [24] [25] , to 36 bp, which is unprecedented. Therefore, the use of high concentration agarose gels (4-5%) which are costly and difficult to handle and prepare, can be avoided [28, 29] . Furthermore, it was possible to reduce electrophoresis buffer concentration used down to 20% of that commonly used in order to allow the application of a high electric field strength (16 V/cm ) resulting in extremely short separation time (16 min) and distance (3cm) . The separation distance attained was short enough to maximize the number of samples that can be loaded and analysed on a single gel. The bands pattern was extremely simple with 3 bands (108, 72 and 36 bp), 2 bands (72 and 36 bp), or 1 band (108 bp) indicating a Val/Met, Met/Met or Val/Val genotype, respectively. The extreme simplicity of the bands pattern renders the use of DNA ladders or molecular weight markers unnecessary for routine detection, with the ability to determine the genotype based solely on the number of the resulting bands shown following electrophoresis.
Conclusion
We have developed a highly optimized PCR-RFLP method that possesses clear advantages over the PCR-RFLP methods widely used for the detection of Val158Met, including simplicity, high speed, and high detection throughput. The proposed method can serve as an invaluable tool in case-control association studies involving the Val158Met which is commonly investigated in a broad range of biomedical fields. "Cloning and characterization of human placental catechol-O-methyltransferase cDNA." DNA Cell Biol 10(3): 181-189.
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